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MRU] WCr/l'3-^*OtO»*V^ir;P3-A'4: 

MKaPiftiBtCftTJI J: LTZn *fcliZ 
te?n>-b&&£:frU $ &t£*0— 2r<Z)ffitf>±Jlfc: 

fc 5/ v * b Jif y * u 7 < y v v ?x i£s&» b -r h ^ y 



A 1 4i itf N i TS >^ettXsK*yWlfc« 

1 1 1 mmmmzn? h'j,-%< 1 1 1 m^mm 
m^mmm o oajwt»LT3 o-i 1 osggs 

£JK$*Oigjfc&>*N i /A 1 =8 0/2 0—3 0/7 0 
(S*ifc) T'b*). 

&m$&<r) o *> A 1 Skfo^tfAfftg 8 - 1 8 ju m . « 
@1-1 O^m. ff^l-5//mcO^>t«T'J)'3s Ni 
»*WJMfoWBa 1 - 9 x/ m oe«r* 0 » 

frier $ yasttx^HHii^xd?^ MMffi+axiK* 

v-glSfi^ftU 0. 2—1. OtyKDTvk&y-./l' 

&^x*i<'®mvns. : ¥%itt z ?m.tf5 000-5000 

0<D$eBT'S>9. 

mmi oofi»«t:jtLT2— 2oa*«**u * j o 

^/Wx^yl^hyfrL^Cl^-frfcl OmmX 5mm<7) 
0 %&±X'b 0 , 

S-fkS=Tifi* J Eai1-StT'Wtt«fBIiic/i ooxio 
0% 

^vv-r^-bs, tuvx^isjv^ 7*)isV)\>ma& 

^>^=Sr< fc i> laottlgl 0 0M$£ v'J^? 5-80 
MSP fc K-fbStf 7 0—1 50 -C-eWSg* 5 1 - 7 ju 

^K^y^^^rswBiKo^^^c^aajK (t S ) # 

0-9 0"CT'i>9. 

yy***^fflli*itoJ*a#0. 5-1. 5/zmT 

hh m im i ^ tzit 2 tEa<ojeiJtto«ufe«Hfttt 

Zn-Ni^i^^ Zn-Co^ft-jJ, Z n- 
Fe^-,|, Zn-Ni-Cr^ft-3|, Zn- 



(2) ^Tl 0-1 37 681 

N i - Co^ftol, Zn-A 1 o#<9|tyvf 
fliPT^ 1 ?. Zn2/.:liZn£±j£#J;-f6&g|* , >- 5 £ 
JliOg-ftttfl 0~200g/m* T'S>5ff^l~3 

AM. 

Aim-X'frffibtz *) 5 — 2 0 0 m g/m J T*& S 1M<JH 
[000 1] 

&mm?y-?mmmzm. mzr^a-iutcoho 

h&MtT)U3->i'tm&<7)m.£Ztitztfv y 

[0002] 

JBSMi LT7;P3-/P x?y-A0 
•foio. J>£Wi.rixtS:;#y y MC5-2 0%ig-^ 

hi. 

[0003] LfrL+ctfh. iilfeT/kn-iWRMH 
tt, ( a ) *££vW<-\ ( b ) TfQiAg^tffilD. iS 
*<^STC <t 0 JB4H!-** .(c) 7;lo -)Vim\Y& 

h) . TS(CT;^-y^Jt{i/feJ:t^rffiKt7K^± 
jR»k"f*»KJBS:4fefc4, ( d ) tfJ-UZA 0% 
OJ:*tr7/U3 #y y yfi^ttt^ IX. Mir? 
^tfW»aR*4^-y (Pb-Sn^A) tf>-o# 

[0004] simuw(^ y 9 \mm&<?> 

[0005] 

istBitmikLXd t-t &wai tz*>x\ mtMnn 
mm^mm^y^ttmt. izbtam&Bsi-ewm 
^mz^tih «t &p b - s n-^sikfto 

^ SiyBB-19981 ^4!««c*S3h.*J:3*ZnK>o 

# mmzm ^n^-hmm^muzh nwim ztix^ 
z.tih<vttf\cntfvvy. Tivn-jvbhwmv 



[00 06] m^Zn^-5#S9«itC/i^n^-h 

Z nnnn&UUfi** < , &&tt«>£&%f6taP$ft£ 
f6£U «fi«8»«T7 /^-OBlii 

[00 07] lira^)1t»Zn«>-jS»R«)ftfo*)KZn 

£±j£#fcf £fc;ilf#IPS55-ll 
0791^^fc*$*i4Zn-Ni SflttL #£ 

BH57- 33347 -f&«t*S*l.4Z n-C o-£&tf>-3##3 
«L #£H857-61831 #4«Bfc:*S*l4Zn-Fe-&4 
#>o£$;BL #£^54 - 33222 -^Mfit^SiiiZ n- 
A.l^.Aft-oS«Wi, #HHS57-70288 ^£?gfc*$it 
SZn-Ni-Cr £ MS, #£B357-33347 

■§^?St^$iX§ Z n - C o - N i &&h-> # IS&Srffl 

vvt*§£-. flri£#^»o#ji^a}ji£#znib-># 
$ y 9 mwvftfflinQ&imtycomiiz 1 1 

[0008] JJEK/S*»ifr**< . 7)Vo-)Vmkh 

ffi»H^>^ffl«»6«. #£¥2-18981 #£¥2-18 
982 #, #£¥3-25349 ^*4HBfcEaS*lTV*. # 
£¥2-18981 #&«ttt, Pb/Sn£aafcliSn* 

^rt(Wltft«S^6»K3&«iE«S*iTi^. #£¥2- 
18982 #£¥3-25349 ##&«fcfcL Zn£fcl±Z 

[0009] ±8S3o«>a«fc:EttSiiTV^^SH9* 

«^rtffiwg3ARtt. 0-9 o%# 

>?kLxm»lk*nmamnffl&&* ya.J*ioffl 
t AB^O«Wtt36cpj£-r 4£tf>. 

4. 

[00103 ^yy^y^fcLTfflv^k^wrtffin 
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[ooii] tiz\vftwMLi>* *y?mmwm 

4. ?ztt%®m i mtf®t>ti'rmm i !iit 

4. I^oi 3 fc««0«K*aHlLTfc 9^**35 
[0012] UrtfoT. *5HHtt. znli&Sff? 

RitZtdzifV 'J ^fcttUT*-<^i*fiiiIMfcttS:«* 

am* y?mmmm&-t& r 1 £ gwt-r 4 . 

[00 13] 

*fcLTZn*fcttZn*±rt£fc'*-*aiW>o*J|t: 

^tfcS/ya***MUUJtfcRtt* (JaTiOflSfcrt 
[0014] tKehh. *»9Mi. ffl«^S^B(=ST 

It LTZ nifcliZ n*±*4)-k^&A«ft->#JI* 
*<0-^TOfflOjJilCft]Rj6«A 1 fcit^N i 
**qTS18fflll&Brc*0, *^>fKr«lB«)JJityfclR 

trnzn-t h'ytt< t h i mms^k yy*t y ^-^ 
y < yv v ? x ii&ft t -t h i< y ii^^wmx'h 

[0015] jstjffi L<(i, «re&ff&3k««^FHH 
n^iK^Aiin^ie^irfftttt 1 o ofttgutc^LT 3 
o~ii oa«a5-c*S) o . ^m^mim i /a i 

= 8 0/2 0-3 0/7 0 (M*Jt> T»0, A 1 Bfefc 
OJEMfo6**a8-18j«m, @@l-10xtm x JJ^l 
- 5 /x mCDmfrtf.X'b 0. Ni 1 ~9 

^^ffifl&4"tfOX^x*ll«tC^U, 0. 2-1. 0 
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5000-5000 oommx'h •) , wets vjeux 

izttLX 2-2 0i4gp-i-*U *»o^< f-/kr^;l^ h 
^U^JttlOmmX 5mm<7)7 x;H-tC 5 0 0 

OJ¥$#2-l OjumT&S. 
H-fLffi=Tit6* J Eaj-r&^TOffifgls]S:/l 0 0X10 
0% 

[0016] ifcs&fc. Huie^'j^-irfi^sffiiii^K 

£4P££ J:i/r 5 y£a»i5>8lflufc4«flr< fc 1 SOW 
tmtrH+h&D: < k i> l aoMffi i o o t§ a t*,\j 

#5-8 0MSBi:8tfb£#7 0-1 5 OXrCT^KS 
#* 1 — 7 // m <7);K 'J # v y <t y y •/ ? A 1 —4 0 MSB 

( T g ) # 0 - 9 0 -CT-$> 0 . x U **«*flHlinAll 
iOlfStfO. 5-1. 5Atm-C**04*ff4U\ 

[0017] tRIBZ n£±j£#fc-f £&jg#>-,£«# N 
Zn-Ni^ift-j^ Zn- 
Fe^ft-?t Zn-Ni-Cr^o^ Zn- 
N i -Co-£&£>-?# % Zn-Al^M-5^rtV>f 
Zni^iZnS-i^ffS^Jl^oi 
l^Stt** 1 ! 0-2 0 0g/m2 T*£>Ds flrfEx*n.X 
-h&ROW«4*«. A*^ DA8aTfrB*fc 0 5- 
2 0 0mg/m2 X'h&CDtfffl&X'bl . 

[00 18] 

TW k I X Z n £ fc { i Z n * 1 1" h &JKtf> i * if 
X'fohfrh. *mifimLlZ7l'XmiMlzt$\\X 

#\ mznix^zncomitikzixizkLtcoftim 

[0 0 19] frfc. K£Jltf>-^/I£Zn£±J&frfc-t 
%M?>Wlil%&.tfig.<%&(DX\ Znm&Otb-iZmk 

ttfcJOflLtf*. £«>J:3&Zn$±jR#i:***K 
*>-a*li:LTtt. Zn-Ni^)do^ Zn-Co 
Zn-Fe^|, Zn-Al^ift 
-5#. Zn-Ni-Cr^ft-)!, Zn-Ni-Co 



[00 20] 3 $rZn*fcliZn 
4*»-j*JI«)Ht»lil0~2 0 0g/m* A*$?4L 
V\ J:9*?£L<Ji2 0-l 0 0g/m' T**>S. Wo 

* ift** 1 1 0 g/m* jHffCttfl^lBailUBMttf 

4fc2 0 0g/m« tiaifti:TJiK«fif»kS*i*WA 
tt#«»t l> . JjUbta^fc J: 3 * Z n * fc tt Z n £± 

[002 1 ] £fci.tfZni» > >-o#«{i % ZnSO, -7 
H 2 O 4 lOg/K A1C l,20g/l. Na 2 
SO, 7 5g/lfl5a^«atfflV\ pH3-5. a 
£2 0-3 0^. «aMWl~l OA/dm! T-mSvtf) 
-5 fcT#JS"C&*. *fcZn*±««'kf6A 

JS^o^Jlfi. Z n— N i-^fJoJWSn'Z n SO, 

• 7 H 2 O 300g/l, NiSO, • 6 H 2 O 2 
OOg/lO&g&HL Zn-Co^ft-3^^« 
ZnSO, -7H 2 0 200g/KCoSO, -7 
H 2 O 2 0 0 g/ 1, Na 2 SO, 45g/!Oig 
^\%Wl. Zn-Fe-^&^-^Oif^te. ZnSO, • 
7H 2 O 1 1 0g/l, FeSO, • 7H 2 O 10 
0g/l. (NH, ) 2 SO, 2 0g/l . KC 1 
20g/l. ^xyBfflt27>f't>' 60g/l<0il 

Zn-Ni-Cr^ft-jJWUdli, ZnS 
O, • 7H 2 O 160g/l.NiSO, -6H 2 0 
240g/l.CrO 8 2g/l(Dl^ Zn- 
Ni-Co^fto|(?)^li s ZnSO, • 7H 2 O 
lOOg/l.NiSO, -6H 2 0 60g/K 
CoSO, -7H 2 O 60g/l s (NH, ) 2 SO 
4 5g/l.H, SO, 10g/loa^JSa*ffl 
v\ *h.«ifcpH2. 0-4. SfcittU TOffiK 
5-5 OA/dm* . jgJg N 3ffl~6 0*CT*SW>oS 
^ifC^-Cl!*. Zn-A l£^>-)£c7)i§£- 
{4, Al 4-5%. Zn 9 5-9 6%&>&j£&8H 
fto^jg*SV>{iA 1 50-60%. Zn 5 0—4 

[0022] «tot:»BBt4jV^TI4. 46o#fl<0±gPfc 

^aA^T'^ffiJ>Jt0 5-2 0 0mg/m2 . J: Ojff 
£L<li, 1 0— 1 0 0mg/m2 X'hh. ^o^-h 
A»liP5iHfc»Jt*. 5mg/ m 2 -5-0± 

l , ^zxnx\t»>^m<7) 

(cfflv^ix|.^^6tt^nA^*qF£L. *>o|iri2*b 

-5 &S«0|IJgf tffl* r>X WFB^DXSW^tt*TO-f 
6. 200mg/m2 fix<7)^, ?n>-h&gteft 

»4t. Ztazfto*<?>±MOlim®<7)MMi>£.t 
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1. KDtctb. Mmcotoi.m&&tfT^.-ti. 
[0023] *Lxm±mtLx. mm\i*Mm* 

****n*arct(«u ^BHiiwn. s^y*. #y 

H) fcLTffln**>*«tf4U*. *HHlBttB*tt» Wt 

[0024] mzm^mfaifttmmmiz 

- LXt CtifciMttt. »Att*#t 6 A W9*.fc eiliJiSc 
[0025] ^Ji& v 3t^DiO@W(S. 

gtfsit-c*) 6 . i T*»^i4^r v y > ? y 9 nmm 

[0026] ^<^4Bfl*^ji»W^t 0^*36* JHft 
<*fl!T* 0 . ^*Wfc{4N i, Al, Fe. 
Cu. mtf%z.htlh. Nili**/-;M=*fl/CH* 
tt^ffiix^olffi-gSi^vi^ftStfl-fflT'^-S.. 4fc 

a i (i n i tjt« LTB^fi««j&2&*fi< . l i> 
mmzimmx-uzc^tf. ^m&m> 
x-mmAQm^mmmi-t^tzuh^mx'hi. a i t 

SCifc Tiffing Wte^£iil>. Fe. Cu(i>^y 
[0027] &JSft v *<D$tt«i. ft*. 7U-?«Uf 
*Hiafi3&»tia«TSMfc** . N i 1 
~7 m mX'h I . f4S* { 1 u m*}lOi§-&. a*£*cp 

fecttrv^iniBSfcfeitiM^/^^yv^fciBHi 

[00 28] Al«)*0»«li*S* J 8-18/im. « 
S*»l~l Ojum, JP»*»l~5/iinW»t«rft*. 
Sfet»4L<ttAl«5teO*®il0^15/im, g 



*««v^i=tiRWiw)S»!WBrft. mm* 

#«18. 10jumH;l<9»a. ifclt!&«|t?L*fc$ri)'*- 

fcfc. ^^yy/*«4tfc*}. 7VxflDia5tf)i*]®W 
AtbWKTt a . 4 fc i /* m5foi<7)is^ s mm 
*&MM6im<*i. **tf5umtn*.M*&* mm 

RlBtlSajf 6 A 1 &*OW&#£<:5:Dt 

[0029] &R& v *<oa$anfi£is£Uca&§-a^ 
I.. ^mfe v *«p*(i*tsfflii^ii+^iii o om 

*Sfc»LT3 0~l 1 0*4135. 04L<<i4 5~l 

ooa»«Brr**. 3 o**«*j*a>»6. mAtfr 

[0030] mmE^mw^miamco^zh n i 

/A 1 Jt (Siit) #8 0/2 0-3 0/7 0T"*>l>& 
-r=5ri?*>N i /A 1 Jt* { 3 0/7 0*)lOi| 

4. 4fc8 0/2 0fitO«^. «SHO>aatJW!l1-4 

*. »4L<{47 0/3 0~4 0/6 0T'$>-?.. 

[0031] <J:(c*%BflT-fflv^tisrtffi{||<7)^lll^ 
(4. t*3*-cfcfc<#yy>\ r^a-A'. sig^M 

^lR®tt*llfiltl>fc«>, 5000-5 00 0 0. $F4 
U<{4 1 0 0 0 0~4 0 0 0 0O$H 1 fi£3rr!.x;Jf* 

[0032] X#4f^iJUBOfl(fltt, t'*7 x y-;kA 

/^^•y^sx^xffiflg. /y^^xxf^ax^ 

[0033] i^ftfrWUixta-M 010. 100 
9, 100 7, 1004. 1 00 1 (Vvctfliifflfci'x 
;PX^^ (ft) Si!) ^^^^OX^vSfllS-^^H 1 

flss*fe7xy*^«» (uccttS!) w^f^ 
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1L -b;\->-y®L 7*;HL ^4 v-BWras/a/Ptfv 

[00 34] iiT^HFJI^S 0 0 0—5 0000O& 
HTsflrJWitrOr^^V^te^Jfi^i. #^S#5 0 0 0 

#5 0 0 0 OiH*>*&, x^S^ltf+ftlSiirv^T. 

[0035] mi^.^^m^x.^^miznn'f h 

7 $ y y TlVii J -)V7 $ y J: V^'x ? y 
7$>\ yroAV-^TSy. y-;i/7$yi? 

^'7;k$y-/P7S ^W^ff £>*li>. ttta^ftW 

0#<«A^'^> ; 7;^/-;P75>'*W* U\ 
[0036] x;|«f $/ffl»*>XsJ«f yl l SMCfi-flirt 
f>7/l^y-;U7$;v<D*;Mg!ii:0. 2 — 1. 0*;PT 
SrWifcrSr^fru. xsj«f yi£*<5 0 0-1 0 0 0<9 
7;^y-;U7$>«D ; e;Hgjii0. 2-0. 6* 

/k XjJWfS/gJfctfi 0 0 0-5 0 0 0^, riVf) 

y-)V7$.><7)*)vmtQ. 6~i. o^k&fiwtriSPi 

7$>-£ttgaqF£-f&*tf>. 6H»*kx^S/ 
*Ma»£t*fc». 7V*tt*<&.&. *fcl*HKoaA* 

^JMc#ti>rtffl»&tt*q^t&. 7)Vti;-)\>7 
5 VO* /USA* 1 . 0 fit 6 k ^ ffMttitotx. 

[0037] #»W«fflHBWfcE£i-6. *»*»*«ft 
4. 

[0038] £««ftJHtf>»&li7 5 ySffixsK* MB 
IKE»$» 1 0 0S*»fc*tLT2~2 0S*a. ff 

* u < a 4 - 1 o m&^com^Tii^-t h . monoa 



[0039] scRmttXifsgKhh. wtKiixf- 

«ftK=T**«aj-r6*"C«)ttt|[|HBR/l 0 0x 1 0 

0% 

RfiUiTftfUf. aS«0flWBfc:fc « 
£\ WfclfcWIBt*'*fc*>. MflSi&ianffiltttfftl. 

[0040] fiUtta^fe J: a fc*JHBfc*jv^TJiimE 
±aw>7 $ VSffix^df ^ttUHifi^^-frtr 
*fil^llg^2rl*lffiiBl^±JBfc UTIWt*t«)Tft6. 
£OftltoW3li2~10juma«#4U>. 2/im*SI 

1 0,um£|8;e.i,i s BAtt*ifi&ftL. T^jDltt, 

[0041] ttemm<o®m&i&'\cr>mmbix\t 
[0042] zvmnffttttmnHRtfift. r s y 

SEttXsKdp 5^11145 0 0-5 0 0 OOXiK^i^aMt 
*^*x##5/fflffi(C7**y-;W75yfcfflinU » 

ffl-i o o^^-sBWHfiaes-ttikfcj: 

[0043] ^(C^ffiOi/U^^^W^lSHi&Mfco^ 

7/^-yh'^Bi. 7^';;peafli, v\s?>®^ ^ut* 

[0 044] j^U tfli ±^ Lfc i a (c, ^SlfflwWaffi 
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VtVfr (Witf. B£<fc£ (ft) $Sx^-boy;py 
^y*V;P) . («itf. («) 

Hftffl is 'J ) ^g#tf|g£-t h ittiOi^'J* 
fc£**tl$'y*-h x*;i^y$r-njE£ 
1*8 fcttfflLTffl^ 4. a>-y;M»*tf>fig 

14. x 'J a ■»*■* fcfcfc 5-7 0nm^jff 

[ o o 4 5 ] <-xmmt isv t/coRmi&m\k lx^ 

t£**i^>RfflV»Smilir*-6£ k {iHLSx.'S: 
[0046] 5JcfciHiSttft4JWC-3V^TKWr6. HR 

^*MUR*::«Mfce y y yf^, 7?y 

aBfc7*U.*jat»jfefr?, &B»«ta«£t*v\ Sttft 

5?Jt Lfc*H&JB£J8V*£ k lz£ 

[0 04 7] i«J:a*B«tft-5]t8BiB»|tov^T«i 
KUfif U:. ^S@*n~7//mc7)^y^ 

^yy-y^wjifi/y, iK'jroti/^ *y7* 

[0048] ttltfi)*l>7 jyy-yrMZimvOM 



ji)W>t>«);MaiMiTVt4. Sb&#7 0~l 5 010000 
0, v^*3rix*inlti:MMrfc$r*. i4£#7 0*C 

[0049] ^y^^rtBHBii+o^yxr, ^y^-v 

i:*W£U\ BAtt*i*l±5f*&fc«)»^y^tt. * 

Sfcit/T 5 yafe6»4>j8tf#ifc^5r< 1 1 1 Scoffs 
Hftt>&%:< fc t> 1 ScOilli 1 0 0£ggBfc:*t LT 5 

k&o. B5:^B§taA>to* J 4tT7-vxtt*jffiT't 

ffiT-fS. J:W4L<ll2 0^6 011«t**. 
[0050] 3^tt4fflaa^*tt*I0E, A V isT 

^m^. ^ys/^pateivrsy 
fct i«o^niooa*a5(cWLTs jKy^u^^y 

7 y ?*fi 1 ~4 0M4gEmT* { lit Lv^. 4 OfttSB 
~3 0«ia5T'$)l>. 

[0051] J^tca^fcjR^SrJJUiJCiBA^tt^T* 
fflBO^r^^^iBKtt (Tg) JiO~9 0rT-AS. 

[0052] ^v^^mmm&m<r>m^\i^mx^ 
mmmx'o. sum—i. SMmk-rhzkffn&L 

iff. Bftttj&HST-t*. 5Aim5ri@^4fcifi 
[0053] 4s»^ffi8*tt«fi^^ffliHSt4Ja± 

fenmm±<nwi&fru&mx'hh. 

[0054] J^Lfc*»&K?t»jft«*4jl*«*i6 

x*is®m3L#kix. zfiizm&mwimihh^ 
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LfcRJGRWcxtra-M 0 0 7 («MfcS'x4'X>JMf 
v («) «x##J/«|||xjK^^a*=2000) 2 0 

oo g (x^^iiift) fcwuxy i ooogfcaii 
M^EJIKO&KSOT^T'IHSU #o-®mt I 
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